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Motivation

Structured Tables Semi-structured Tables

. Fixed schemas, typed columns . Merged columns, free text cells

J SQl-executable queries J Irregular schemas

. Precise but brittle ‘ . Flexible but noisy
T I

Alice 92 A Alice Earned A, excellent performance

Bob 78 C Bob Scored 78 with C, needs improvement

Key Question: How do different types of table QA methods handle variation in table representation?
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Approach: RePairTQA Benchmark
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Student Subj,er_’rbfcore Grade Smnding‘\ Columns Template Student Subject Score Remarks .
1

This student earned a(n) {Grade}
{5tanding} academic performance.

This student earned an A,

Alice Math ' g2 A Excellent .
! excellent academic performance,

i
Grade Standing Alice Math 1 92
1

e

Sciencd . With a grade of {Grade}, S With a grade of B,
o o | " ’ - Grade: SIS this student is performing {Standing}. Bob SCIEHC‘: 85 this student is performing well.
Charlie History 78 c MNeeds ) This student received a(n) {Grade}, . History This student received a C,
"'3‘: Grade Standing indicating that standing is {Standing} Charlie H m-“, 78 indicating that standing is needed,
Diana Math 195 A+ Oufstanding Grade Standing Achle_vmg a(n) {Gr‘ada}, the person stands Diana Math l\ 95 ﬁ.chia_ving an A+ jrhe person s’r-nnd?
Ve mmmmaa— out with {Standing} results. - _ _ouf with outstanding results, _ -
1. Column Selection 2. Template Construction 3. Serialization

Semantically Equivalent

Research Questions: RQ1: Structured vs semi-structured? RQ2: Table size? RQ3: Table joins? RQ4: Query complexity? RQS5: Schema quality?

Diagnostic Splits — 4 Dimensions

Table Size Table Joins Query Complexity Schema Quality

Short (<100) vs Long (=100 rows) Single vs Multi-table Lookup vs Compositional Clean vs Incomplete



Results: Structured vs Semi-structured (RQ1)

m
LLM 45.4 41.9 3.4

GPT-40
Gemini-2.5-flash LLM
Qwen3-2358 LLM
LLM-NL2SQL NL2SQL
XiYan NL2SQL
H-STAR Hybrid
Weaver Hybrid

Key Findings
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J NL2SQL achieves highest accuracy on structured tables but drops 30—-45% on semi-structured



Results: Table Size & Table Joins (RQ2-RQ3)

RQ2: Table Size

B Structured - Short
[ Structured - Long

0 Semi-Structured - Short
B Semi-Structured - Long

77.0

74.7

i

Long tables degrade all methods. LLMs are most sensitive
(GPT-40:54.5%—>28.9%). NL2SQL stays competitive on long
structured tables (62.9%). Hybrids offer balanced trade-off:
Weaver achieves 57.2% on short semi-structured and 35.4%

Accuracy (%)

onlong.
oA Gemmi-?--s‘“ﬁhqw“%"'ﬁs“ \,Lm-ﬁb"'sq" Xivan wSTAR eavet
RQ3: Table Joins
B Structured - Single [0 Semi-Structured - Single
w B Structured - Multi B Semi-Structured - Multi
NL2SQL benefits from explicit joins on structured tables
80.1 82.3

(71.5%->82.3%), outperforming GPT-40 by 35+ points. This
advantage vanishes on semi-structured inputs where
implicit structure hinders grounding. LLMs are largely
insensitive to join structure.

Accuracy (%)
1]

44‘644.042341 3




Results: Complexity & Schema (RQ4-RQ5)

RQ4: Query Complexity

N Structured - Simple lookup

0 Semi-Structured - Simple lookup
W Structured - Compositional

I Semi-Structured - Compositional

68.269.7

All methods drop on compositional queries. LLMs achieve
~70% on simple lookups but struggle with multi-hop reasoning
without execution support. Hybrids occupy the middle ground;
Weaver sometimes outperforms on semi-structured lookups.

Accuracy (%)

a0 n B L
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RQ5: Schema Quality

B Structured - Clean [0 Semi-Structured - Clean
B Structured - Incomplete B Semi-Structured - Incomplete

88.4 89.5

Noisy schemas severely hurt NL2SQL (drop 54.6%).
Verbalization often helps LLMs & hybrids by embedding
schema cues in natural language. H-STAR mitigates noise via
row/column pruning; Weaver remains stable by auto-
renaming columns.

Accuracy (%)
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Case Study: Structured vs Semi-structured

Structured Table

E_s_gnnk_ey}:s_aa.ﬁ_on_k?x:_ s_co_maﬂegt_:_s_na_mg Is_ar_isisgss_‘ _S.p_hone:,rrs ac_cﬂzeq ,':s sunpkey_:s naﬁonkeqs addres-j*

rst8NdeE8r

HK.I\/Iy38a¢l 856-321-

I o l _ 5794

| express | |
| asymptotes after Supplier#000

Semi—sTr‘ucTur'ed Table

s phone ,  _ description

| lrstSNdeE8r| Supplier#000004248 has an account
1HKMy38:m| 856-321-5794 | balance of 7129.18 and is noted forI

[
= _4248 o D (N N | S —— - the comment: express ... i
| |

Question: Find the supply key of the top ten suppliers with the most account balance, and list the supply
key along with the account balance in descending order of account balance.

| NL2SQL methods: :
: correctly ranks the top suppliers by account balance using |
| the explicit s_acctbal column. _/‘J
| LLMs: |

sTruggIe with compositional reasoning without execution, |
| introducing hallucinated outputs. XJ
i Hybrid Methods:

I
|
show mixed outcomes. Weaver producing correct results . |
| while H-STAR only outputs reasoning plans. |

] NL2SQL methods: |
| fail on semi-structured tables since account balances are :
| embedded in free-text. x|

______________________________ ]
| LLMs: |
l | struggle with compositional reasoning without execution, :
| introducing hallucinated outputs. X

______________________________ :
i Hybrid Methods: |

: break down on semi-structured inputs. Weaver missing |
| several results and H-STAR failing to output answers.
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Takeaways & Method Selection

Table Representation?

Semi-structured

Structured

Schema Quality? Table Size?

Clean Incomplete Long

Query Complexity?

Compositional

o No single paradigm excels across all conditions
. Representation is a first-order factor in Table QA performance

. Future: representation-aware hybrid systems for diverse real-world formats
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